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ABSTRACT 
. Sample groups of the statoblasts of Lophopodella carteri (Hyatt) 
wer~ pretreated by drying, cooling, freezing, immersion in water and combi-
nations of these conditions. Then, they were subjected to 24-hour dark 
and 8, 12, and 24 hour light photoperiods. A control was maintained under 
natural dark-light (day-night) conditions. The analysis of variance and 
Newman-Keuls tests were used to analyze the data. The cool wet pretreat-
ment gave the best germination for the statoblasts. For the photoperiods, 
statoblasts in 8 and 12 hour light periods and the control had the highest 
germination rate. 
When sodium hypochlorite was used to surface-sterilize the stato-
blasts, germination increased in all photoperiods although this treatment 
did not alter the photoperiod pattern. 
Statoblasts, when subjected to sea water did not germinate; however, 
they apparently were not damaged, for when removed from the sea water and 
placed in freshwater, germination compared favorably to that in the other 
photoperiod experiments. As the organism has a world-wide distribution, 
these results could possibly be indicative of a survival mechanism that 
permits their transportation through bodies of salt water~ 
The effects of several light wavelength bands on germination ware 
investigated and the results were essentially the same in all but the blue 
bands, where little or no germination occurred. A low light intensity and 
not the specific characteristics of the wavelength were considered to be 
the cause of the reduced germination in blue light. 
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INTRODUCTION 
Lophapodella carteri {Hyatt) is a freshwater bryozoan (Ectoprocta, 
family Lophopodidae) that has world wide distribution. According to 
Rogick (1934), it was first discovered in 1859 in Bombay, India and since 
that time has been found in a number of places in Asia and Africa. It 
was first ~sported in the United States by Rogick (1934) and has subse-
. quently been found in only a few areas of the United States. It was 
collected for the first time in Virginia in 1962 (Tenney and Woolcott, 1963). 
Lophooodella carteri is of special interest as it produces a toxin that 
has been reported to be poisonous to fishes (Rogick, 1957). 
Although there have been numerous studies of the bryozoans, few have 
dealt exclusively with .b.• carteri. Of importance are the papers by Rogick 
(1935, 1936, 1937 and 1938), which are primarily concerned with taxonomy 
and life history. The only intensive study that has been done on the fac-
tors affecting the germination of the statoblasts in this species was that 
of Oda (1959) in Japan, who investigated the effec~s of temperature, dor-
mancy, immersion in water and light. While he emphasized the first three 
of these factors, he regarded light as important. In studies on other 
bryozoans, Davenport (1904) states that light is not required for their de-
velopment and Brown (1933) also states that light is not a factor in the 
germination of bryozoan statoblasts. Brooks (1929), who worked with Pec-
tinatella magnifica (Leidy), states ~hat the rate of development of the 
statoblast was greatly influenced by temperature but he does not mention 
·light as a factor in germination. 
As ~here seems to be some COD~roversy regarding light as a factor in 
germination, thi~ study was conducted to determine if photoperiods do have 
an effect on germination and if so, to what extent. In addition to photo-
period, the effects of chemical and physical pretreatments on germination 
of the'statoblasts were investigated. These exploratory investigations 
were performed to ascertain the effects of sodium hypochlorite, sea water 
and light wavelength bands. The quantitative data of the experiments were 
tested statistically to determine the validity of the results. 
mATERIALS AND mETHODS 
The statoblasts used were from specimens of !:..• carteri collected at 
the Virginia State Bass Hatchery in Stevensville, Va. on August 1, October 
13, and November 13, 1963. Hereafter these collections will be referred 
to as A-1, 0-13 and N-13 respectively. The organisms were preserved by 
fr~ezing except for a few colonies that were placed in spring water for 
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observation. The spring-water colonies remained alive for 20-30 days during 
which time the statoblasts matured in the body cavities. Statoblasts used 
in the experiments were separated from the colonies by pipette, debris 
\ 
was removed by scraping and they were stored in spring water under constant 
light at approximately 25 C ~ntil used. 
All experiments were conducted in a converted photographic darkroom; 
the controls were maintained in the east window of a well-lighted room. 
The latter were subjected to natural dark-light (day-night) periods from 
December 26, 1963 through February 29, 1964.. They also were subjected to 
a wider temperature range. The statoblasts in the darkroom received only 
artificial light from two 36-inch Sylvania "Gro Lux" fluorescent lamps that 
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were suspended 80 cm above the cultures. A cheesecloth net, which pre-
vented debris from accumulating in the containers, was placed 20 cm above 
'the experimental area. Incident light measured 30-36 ft-cat the top of 
the cheesecloth, 15-18 ft-c on the cultures and reflected light at the 
level of the containers was 4.2-4.B ft-c. The temperature varied from 21-
26 C as measured by a continuously recording thermograph. The pH ranged 
from 5.8 to 7.8. The statoblasts were germinated in finger bowls in 200 
ml of spring water. All glassware was washed in Alconox and rinsed ten 
times in hot water and three times in spring water. 
The statistics employed follow Winer (1962) ·and were the simple and 
the two factor analysis of variance techniques.- Wherever these tests were 
significant, a test for simple effects was made. Newma~-Keuls tests were 
employed wherever indicated to determine the difference between ordered 
means. A chi square test was also used. 
The meaning of t~e terms, germination and evagination, as used in this 
paper follows that of Oda (1959) who considers the splitting of the valves 
as germination and the protrusion of the polypide as evagination. 
Four sets of photoperiod experiments were run from November through 
February. The dark periods of the photoperiod and 24-hour dark periods were 
obtained by the use of cardboard boxes that were painted on the inside with 
flat black paint. The light tightness of the boxes was checked by placing 
unexposed photographic paper inside each box in the dark. Coins were then 
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placed on top of the photographic paper, the tops to the boxes replaced and 
the lights turned on. After two h~urs the paper was removed and developed. 
The paper remained uniformly light after development and therefore the 
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boxes were considered light tight. 
In addition to the photoperiod experiments, sodium hypochlorite, var-
ious light wavelength bands and sea water were tested for their effect on 
germination. The source of the sodium hypochlorite was a commercial bleach, 
Clorox, and the percentages used were S.26 and 2.63 by weight. The wave-
length bands were obtained by passing white light through colored glass 
filters with known transmission properties. The sea water was obtained 
from the Atlantic Ocean at Norfolk, Va. 
EXPERiffiENTS ANO RESULTS 
Experiment l: The first of four photoperiodicity experiments was run 
from November 30 through December 26, 1963, using 0-13 statoblasts. The 
statoblasts were from specimens that had been kept in spring water for two 
days before they died. The photoperiods over the time that the tests were 
run were: 8 hour light and 16 hour dark; 12 hour light and 12 hour dark; 
24 hour light; 24 hour dark; and a control which was subject to natural 
dark-light {day-night) periods. The temperature in the experimental room 
was 24 C; temperature recordings for the control fluctuated between 10 and 
30 C. In addition to the photoperiods, six basic treatments were given the 
statoblasts before the beginning of the experiment. They are designated 
by the letters m-R, which will be used throughout, and are as follows: m-
dry statoblasts, dried on filter paper for 10 days under constant light; 
N- frozen dry statoblasts, dried for 10 days in constant light and then 
frozen one day; 0- cold dry statoblasts, dried for 10 days in constant light 
and then kept at 10 C for three weeksr·p. frozen wet statoblasts, frozen 
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one day before the experiment; Q- cold wet statoblasts, kept at 10 C for 
three weeks before the experiment; R- wet statoblasts, kept in water at 21-
26 C in constant light. Dried statoblasts floated on the surface of the 
water and were difficult to control, as they moved to the sides of the bowl 
where they adhered. To avoid this, the procedure of Oda (1959) was followed. 
Statoblasts were cemented to standard microscope slides with oxyphosphate-
zinc cement and then placed in 200 ml of water. 
The data were analyzed statistically with a 6 x 4 experimental design 
with equal observations per call (10). For an example of this design, see 
Table 1. Factor A was the statoblast treatments and Factor B was the pho-
' 
toperiods. The scores were the number of days that had elapsed between the 
beginning of the experiment and the time that the statoblasts germinated. 
If a statoblast did not germinate, it was given the score equivalent to the 
day after the experiment ended {in this case, a score of 28 as the experi-
ment ran for 27 days}o Hence, the lower the score for a statoblast, the 
sooner and usually the greater the germination. The .os level of confidence 
was used and the first computation was an analysis of variance for main 
effects. Where significant interaction occurred between Factor A and Factor 
B, an analysis of variance for simple effects was computed. Where the F 
values for the simple effects ware significant, a Newman-Keuls test was 
computed between the ordered call means to determine which differences were 
significant. If the interaction term was not significant then a Newman-
Keuls was run between the ordered means of the main effects. 
Statoblasts in 24-hour dark could not be observed without exposing them 
to light. Therefore, three sets of statoblasts in three separate boxes were 
subjected to 24-hour dark. One set of statoblasts was removed from the 
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dark on day 13 of the experiment and the germin~tions counted, a second set 
was removed on day 24 and the last set on day 27. These results were 
treated separately from the other photoperiods as the statoblasts could not 
be observed daily and also there were three times as many individuals in-
volved. 
The overall means for the statoblast treatments and the photoperiods 
indicated that there were differences in germination due to the two treat-
ments (Table 1). An analysis of variance for main effects was run and the 
obtained f values were highly significant (Table 2). For Factor A (stato-
blast treatments), the obtained F was 42.0l, which exceeds the critical 
value of 2.25. For factor B (photoperiod), the obtained f was 35.88, which 
exceeds the critical value of 2.64, and for the interaction, F = 5.39 as 
compared to the critical value of 1.71. As interaction did occur, an 
analysis of variance for simple effects was computed for photoperiods at 
each statoblast treatment and for statoblasts at each photoperiod.· The ob-
tained F values were significant (p<.05) in every case except for stato-
blasts at the 24 hour light photoperiod {Tables 3 and 4). Newman-Keuls 
tests of ordered means were computed in order to determine which differences 
were significant. This test revealed that treatment Q had a significantly 
higher germination in all photoperiods than did the other treatments. The 
others generally followed in the order P, R, N, M and O {Table 5, Fig. 1). 
The greatest germination for the dried statoblasts (m, N and 0) occurred 
in the control photoperiod. No significant difference was found between 
the B, 12 and 24 hour light periods. for the wet statoblast conditions 
(P, Q and R), however, all the dark-light photoperiods had significantly 
higher ger.mination than did the 24 hour light {Table 6, fig. 2). 
The results of the 24 hour-dark photoperiod were: first set observed 
on day 13 - conditions Q and R had 6 and l germinations respectively and 
all others had none; second set observed on day 21 - Q had l germination 
and all others had none; and those observed.on day 27 had no germinations. 
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Experiment 2: The second photoperiod experiment was run from February 
2 through February 27, 1964, and 0-13 statoblasts were used. The specimens 
from which these statoblasts were taken lived 20-30 days in spring-water 
cultures under constant light and the statoblasts matured in the body 
cavities. The photoperiods and the treatment of the statoblasts were the 
same as for Experiment l. The statistical analysis differed only in that 
there were unequal observations (11-13) per cell. 
The overall means of the statoblast treatments and the photoperiods 
indicated that there were significant differences in germination due to 
these treatments (Table 7). An analysis of variance for main effects was 
computed and the obtained f values were significant (p<:.05). for factor 
A (treatments), F = 11.80, which exceeds the critical value of 2.25 and 
for factor 8 (photoperiods), f = 42.58, which exceeds the critical value 
of 2.64. The interaction was not significant (Table 8). Newman-Keuls 
tests for the ordered means of main effects for germination of statciblasts 
revealed that Q had the highest germination and differed significantly 
from all other statoblast treatments. m and N had the next highest ger-
mination and they differed significantly from O, P and R, which had the 
least germination. The statoblasts in the control had a significantly 
higher germination than those of other photoperiods. The statoblasts in 
the 8 and 12 hour light photoperiods did not-differ significantly from 
each other but all three differed significantly from those in the 24-hour 
light, which had the least germination {Table 9, fig. 3 and 4). 
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Treatment Q showed germination in the 24 hour-light {Table 7). In an 
effort to determine whether the cooling effect or the photoperiod was res-
ponsible for the germinations, 0-13 statoblasts were placed in the refri-
gerator under 24 hour light at 10 C for three weeks. When they were re-
moved from the refrigerator into room temperature (21-26 C), 20 statoblasts 
were put in an 8 hour light photoperiod and 20 ~ere kept in 24-houi lighto 
All statoblasts kept in the 8 hour photoperiod germinated, while there were 
no germinations in 24-hour light. 
The total dark condition was treated the same as in Experiment l and 
the results were: first set observed on day 17 - treatments Q and R had 4 
and l germinations respectively and all others had none; and the second 
set observed on day 27 had .no germinations. The third set, carried past 
the end of the experiment until March 8, also had no germinations. 
Experiment 3: Th~ statoblasts in 24-hour light that did not germin-
ate during Experiment 2 were kept in constant light until March 2. At that 
time statoblast treatments N-R were put in a photoperiod of 8 hour light 
and 16 hour dark, and this was continued until march 19. The majority of 
these statoblasts germinated (30 of 45), and the range was from 44% in O 
to 100% in Q (Table 10). 
Experiment 4: After the sets of statoblasts in 24 hour dark from 
Experiment 2 were observed for germinations, they were removed from the dark. 
The first set was divided so that one-half that did not germinate in Ex-
periment 2 was kept in constant light and the other half was kept in an B 
hour light photoperiod. All statoblasts in the other two sets were kept 
in the latter photoperiod. In the first set, 28 of 33 st~toblasts ger-
minated in the 8 hour. light photoperiod and only 12 of 32 germinated in 24 
. hour light (Table 11). In the second set, 54 of 66 of the statoblasts 
germinated after they were put in the 8 hour light photoperiod and the 
range was 66% for m to 92% for 0 (Table 12). In the third set there were 
41 germinations out of 76. However, treatments P and a, which usually 
showed very high germination rates had percentages of only 16.6% and B.3% 
respectively (Table 13). 
Experiment 5: The experiment was run from February 10 through Feb-
ruary 29, 1964, using N-13 statoblasts. These statoblasts were stored in 
spring-water after they were released from specimens which died within two 
days after they were brought to the laboratory. Many of these statoblasts 
had germinated prior to the experiment and therefore all statoblasts that 
showed split valves were discarded. The photoperiods and the treatments 
• 
were the same as for Experiment l. The statistical analysis differed from 
Experiment l only in that there were unequal observations (9-12) per cell. 
The cell and total means were computed and the F values for the analysis 
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of variance were significant (Tables 14 and 15). For Factor A (treatments), 
f = 36.55, which exceeds the critical value of 2.25. for Factor B.(photo-
periods), F = 21.96, which exceeds 2.64 and for the interaction, F = 2.94, 
which exceeds 1.71. The obtained F values for the simple effects were sig-
nificant in all cases except phptoperiod at statoblast N {Tables 16 and 17). 
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Newman-Kauls tests on the ordered cell means indicated that treatments O, 
R and P had a higher germination than m, N and O, although the difference 
was not always statistically significant (Table 18, Fig. 5). For treat-
ments m, O and P the 12 and 8 hour light photoperiods gave better germina-
tion of statoblasts than did control and 24-hour light. For treatments Q 
and R, B, 12 and 24-hour light photoperiods did not differ significantly 
but all three had significantly higher germination than did the control 
(Table 19, Fig. 6). 
The 24-hour dark photoperiod was treated the same as in Experiment 1 
and the results were: first set observed on day 12 of the experiment -
treatments P and Q had 2 and 7 germinations respectively and all others 
had none; the second set observed on day 28 - P, Q and R had 4, 7 and 3 
germinations respectively. 
Exoeriment 6: After the two'24-hour dark sets from Experiment 5 were 
put back in light, they were treated the same as the corresponding sets in 
Experiment 4. In the first set, 13 of. 28 statoblasts germinated in the 8 
hour light photoperiod and 4 of 21 germinated in 24 hour light (Table 20). 
In the second set, 27 o~ 57 statoblasts germinated in an 8 hour photoperiod 
and the range was approximately 26% for N to 86% for P (Table 21). 
Experiment 7: The experiment was run from February 10 through February 
29, 1964, using A-1 statoblasts. These statoblasts had been frozen from 
August l to December 28, 1963. On December 28, they were thawed and stored 
in spring-water in constant light. The photoperiods and the statoblast 
treatments were the sam~ as in Experiment 1. The statistical analysis 
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differed only in that there were unequal observations (9-13) per cell. The 
cell and overall means were computed and the F values of the analysis of 
variance were significant for Factor A (treatments), which had F = 9.71 as 
compared to the critical value of 2.25 and for factor 8 (photoperiods), 
which had F = 9.87 as compared to 2.64 (Tables 22 and 23). Newman-Keuls 
tests for ordered differences of main effects showed that treatment R had 
significantly higher germination than did the other treatments. Q and P 
did not differ significantly from each other but Q differed significantly 
from N while P did not. Treatments Q, P and N had higher germination of 
statoblasts than m and O. The 8 and 12 hour light photoperiods had sig-
nificantly higher germination than the control and 24-hour light periods 
{Table 24, Fig. 7 and 8). 
The 24-hour dark photoperiod was treated the same as in Experiment lo 
The results were: first set observed on day 12 - 0 and P had l and 2 ger-
minations respectively; and the second set observed on day 28 - N and P 
had 3 and l germinations. 
Experiment 8: After the two sets of statoblasts in 24-hour dark from 
Experiment 7 were observed for germinations, they were treated the same as 
the corresponding set in Experiment 4. In the first set, treatments P, Q 
and R in the 8 hour light photoperiod had 12 of 18 germinations. Treat-
ments m, N and 0 in the 8 hour light photoperiod and all treatments in 24-
hour light had no germinations (Table 25). In the second set, N, Q and R 
had l of 11, 4 of 12 and l of 12 germinations respectively; all others had 
none (Table 26). 
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Experiment 9: The chemical effect of sodium hypochlorite was tested 
for its effect on the statoblasts. The statoblasts used were from collec-
tion 0-13 and the experiment was run from february 10 through march 4, 
1964. The criterion scores and the confidence level were the same as for 
Experiment l. The statoblasts were either soaked in 5.26% sodium hypo-
chlorite for 30 seconds, 2.63% sodium hypochlorite for 30 seconds or they 
were not soaked in sodium hypochlorite. If they were soaked in the chem-
ical, the statoblasts were rinsed three times in spring-water and then 
placed in 200 ml spring-water in finger bowls. Factor A was the three 
sodium hypochlorite percentages and factor 8 was the photoperiods: 8 hour 
light and 16 hour dark; 12 hour l~ght and 12 hour dark; and 24-hour light. 
The cell and overall means and an analysis of variance for main effects 
were computed (Tables 27 and 28). For factor A, F = 42.22 and for Factor 
B, F = 52.95. Both of these exceed the critical value of 3.05. For 
interaction, F = 4.16, which exceeds 2.43. The analysis of variance for 
simple effects was also highly significant (Tables 29 and 30). Newman-
Keuls tests showed that statoblasts soaked in sodium hypochlorite had sig-
nificantly higher germination than those that ware not soaked (Table 31, 
Fig. 9). They also showed that the chemical produced significantly higher 
germination in the a and 12 hour light photoperiods than in the 24 hour-
light (Table 32, Fig. 10). 
Experiment 10: The effect o( sodium hypochlorite on A-1 statoblasts 
was tested and the experiment ran from February 10 through march 4, 1964. 
It was analyzed statistically by the simple analysis of variance technique. 
The statoblasts were soaked in S.26% sodium hypochlorite for 30 seconds and 
then put in the same three photoperiods as in Experiment 9. The ordered 
means for the photoperiods were: 12 hour light and 12 hour dark - 7.70; 
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8 hour light and 16 hour dark - 10.35; and 24 hour light - 19.00. An 
analysis of variance was computed and the obtained F value was 13.58 as 
compared to the critical value of 3.16. A Newman-Keuls test showed that 
the 8 and 12 hour light photoperiods did not differ significantly from each 
other but they did have significantly higher germination than the 24-hour 
light {Table 33, Fig. 11). 
Experiment 11: Statoblasts were tested to determine if they would 
germinate in sea water or when in freshwater after exposure to sea water 
for varying periods of time. Two sets of experiments were run, the first 
from December 26, 1963 through march 5, 1964, and the second from February 
5 through March 16, 1964. Statoblasts were from collection 0-13 that had 
been stored in constant light. They were put in three separate bowls of 
sea water and one bowl was put in an 8 hour light photoperiod, one was given 
a 12 hour light photoperiod, and the third was kept in 24-hour light. Ten 
statoblasts from each photoperiod in the salt water were transferred at 
intervals to freshwater and continued in the same photoperiod. In the first 
experiment, 8 hour and 12 hour light photoperiods had 69 of ,lQO and 60 of 
90 germinations respectively while there were only 12 of 100 germinations 
in the 24 hour light (Table 34). In the second experiment, 8 hour light 
and 12 hour light photoperiods had 46 of 51 and 35 of 50 germinations res-
pectively while there was only one germination of 50 in 24 hour light 
{Table 35). There were no germinations while the statoblasts remained in 
salt water. 
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Experiment 12: As light does affect germination it was considered that 
certain wavelengths might be more favorable than others. The width of the 
wavelenght bands that were used is given in Angstrom units in Table 36. 
Statoblasts were subjected to 8 hours of filtered light per day. The tern-
perature inside the boxes was 25 c. There were three parts to this experi-
ment (Table 36). The first used N-13 statoblasts that had been wet-stored 
in constant light at approximately 24 C since they were collected and was 
run during the period of December 26 through December 31, 1963. Approximately 
100 statoblasts were placed in 200 ml spring-water under orange, yellow, 
green, light blue and dark blue filters. Two hundred and sixty-six out of 
305 germinations (87%) were recorded for the orange, yellow and green fil-
ters and 101 germinations out of 185 (54%) for the two blue filters. A 
2 
chi square test computed for the above two frequencies gave X = 56o2, 
which exceeds the critical value of 6.64 at the .Ol level of confidence 
and therefore showed that statoblasts in blue light had significantly lower 
germination. The second part used 0-13 statoblasts which had been kept in 
constant light at room temperature since their collection and was conducted 
from February 10 through February 26, 1964. Twenty statoblasts were put in 
200 ml water under the same filters as above. There were no germinations. 
The third part ran from march 8 through march 22, 1964. The statoblasts 
used were from the collections A-1, 0-13 and N-13. The 0-13 statoblasts 
were treated in the same way as the N-13 specimens in part one of this ex-
periment. The A-1 and N-13 statoblasts were frozen within two days after 
their respective collections. The three sets of statoblasts were placed 
in separate watch glasses in large bowls that contained 400 ml water. By 
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this procedure the three sets of statoblasts could be placed under the 
red, orange, yellow, green and dark blue filters at the same time. Stat-
oblasts 0-13 under the yellow and green filters had 15 germinations out of 
15 as compared to 0 out of 15 for blue light. Statoblasts A-1 under 
orange and green light had 10 germinations out of 15 and under blue light, 
O of 15. Statoblasts N-13 did not germinate under any of the filters. 
DISCUSSION 
Oda (1959) concludes that the optimum temperature for statoblast ger-
mination is approximately 25 C, and statoblasts must be completely sub-
merged before they will germinate. He states that statoblasts formed in 
· July and August do not germinate even under optimum conditions until dor-
mancy is broken by freezing, drying, cooling or combinations of these. 
Ho~ever, statoblasts formed in October and November will germinate if ex-
posed to the correct temperature; this implies that these late.developing 
statoblasts do not have a dormant period. Oda considers photoperiodism 
an important influence but compares only periods of natural dark-light to 
complete darkness. His work with photoperiodism was somewhat limited as 
he interrupted the dark periods by daily observations of the statoblasts, 
thus exposing them to brief periods of light. He concludes that exposure 
to light is necessary, but other than presenting the percentage of germin-
ation, he made no statistical analyses of the data. The importance of Ode's 
photoperiodism work is that it refutes the statements of Davenport (1904), 
and Brown (1933), that light is not important in statoblast germination. 
Experiments 1, 2, 5 and 7 showed conclusively that photoperiod is a 
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major factor in germination and considerably extended the work of Oda. In 
photoperiods of 8 and 12 hour light, and in the control under natural dark-
light conditions, there was greater germination than in 24-hour light and 
24-hour dark. Atypical results, as in Tables 6 and 19, are attributed to 
the previous history of the statoblasts and involve such factors as the ma-
turity of the statoblasts and desiccation prior to maturity. The criteria 
for maturity are the color of the statoblasts and the size of the colony. 
The darker the color and the larger the colony, the more mature the stat-
oblasts. The immature statoblasts in Experiment l gave good results when 
they had not been dried. It is assumed from this that statoblast tolerance 
to drying increases with age which is in agreement with the statement of 
Brooks (1929), that drying retards development of Pectinatella magnifica 
statoblasts. Where mature N-13 statoblasts did not follow the photoperiod 
pattern (Experiment 5), it is possible that prior to collection the germi-
nation mechanism had been initiated by natural photoperiod conditions. 
In Experiment 2, which produced the most consistent photoperiod results, 
statoblasts kept at 10 C (Q) showed germination even in 24 hour light (Table 
7). This may have been due ta photoperiods caused by the opening and 
closing of the refrigerator door while they were cooled for three weeks and 
not to the cooling treatment. When a similar group of statoblasts '.Was: kep~ 
at 10 C under uninterrupted light for three weeks, no germination occurred. 
However, 100% germination occurred when they were removed to an 8 hour photo-
period at room temperature, but there were no germinations in constant light 
at room temperature (Experiment 2). These results support the assumption that 
once the germination mechanism is initiated, it will continue providing there 
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is no strong inhibitor. 
In all experiments, statoblasts kept in total dark produced only sparse 
germination (Experiments 1, 2, 5 and 7). These results are comparable to 
those of Oda (1959), who also found that germination was inhibited by dark-
ness. The conclusion that a photoperiod is required is.further substantiated 
by Experiments 4, 6 and B, where the rate of germination increased when 
statoblasts were taken out of the dark and subjected to photoperiods. No 
explanation is forthcoming at this time as to why treatments P and Q, which 
normally produced high germination, gave the lowest results in Experiment 
4 (Table. 12). Polypides that developed in complete darkness in any of the 
treatments appeared to be much reduced in the size of tentacles and length 
of the digestive tract. It is doubtful that these deviations were caused 
by a lack of food since developing polypides can live for at least two 
weeks on their stored yolk material (Brooks, 1929). Therefore, it is assumed 
that their growth is inhibited in the absence of light. 
A pretreatment of sta~oblasts by cooling at 10 C gave consistently 
higher germination in all photoperiods but did not destroy the photoperiod 
pattern. These results are a reflection of those one might expect to find 
in the natural habitat as it 'is probable that many of the statoblasts sink 
to the bottom and remain there over the winter in cold water. While it is 
true that statoblasts can withstand extended periods of desiccation (Rogick, 
1938 and Oda, 1959), in this study, wet treatments of statoblasts generally 
produced higher germination than did those of drying and this is also what 
one would expect under natural conditions (Tables S, 9, 18 and 24). In only 
a few instances did evagination (protrusion of the polypide) follow germina-
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tion in the dried pretreatments and the polypides were much reduced in 
size, while evagination almost always occurred in the wet pretreatments 
and the polypides were normal. As these dried statoblasts floated, it was 
necessary to attach them to the bottom of the bowls with oxyphosphate-zinc 
cement. This adhesive is slightly soluble in water and forms zinc ions 
which could be deleterious to the protoplasm of the developing polypide. 
It is common knowledge, for example, that many other invertebrates and 
even small fishes (Gambusia) are poisoned by traces of zinc. 
In Experiment 12, which compared the effects of various light wavelength 
bands on the germination of N-13 statoblasts, germination was lowest in the 
blue band. This was attributed to the low light intensity and not to a 
characteristic of the wavelengths although this possibility was not inves-
tigated. The failure of the 0-13 statoblasts to germinate in the second 
part of the wavelength experiment could have been due to the inadvertent 
use of nonviable specimens. In the third part of the experiment where A-1, 
0-13 and N-13 statoblasts were used, germination occurred in the first two 
but not in N-13. The difference in the germination of the N-13 statoblasts 
in this part and those in the first part is probably due to their pretreat-
ments. Those used in the first part were kept in water at about 24 C for 
41 days while those of the third part were frozen for almost four months. 
Fungal and blue-green algal growths often occurred on the statoblasts. 
Although there was no indication that these organisms inhibited germina-
tion, the fungi did kill the polypide following evagination. Using the pro-
cedure of Proctor (1962), sodium hypochlorite was used effeQtively to surface 
sterilize the statoblasts. Treated statoblasts showed increased germination 
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in all photoperiods. However, the differential effects of photoperiod were 
still very much in evidence in that germination in the 24-hour light was. 
still significantly lower (Table 31). The cause for the increased germina-
tion was not investigated, but may have been the substantial increase in 
pH (from about 7 to 11), an increase in permeability, or possibly both. 
The statoblasts treated with sodium hypochlorite were bleached, but the re-
sulting increased transparency was probably not involved in the increased 
germination as more light would have entered the germ plasm and germination 
would have been lower, as in previous experiments with the 24 hour light 
periods. 
The effect of salinity on the statoblasts was investigated. No germi-
nations occurred while the statoblasts were in sea water even though they 
were subjected to the photoperiods. When removed, rinsed and placed in 
spring-water, they followed the same germination pattern as the other fresh-
water photoperiod experiments (Tables 34 and 35). Exposure to salt water, 
at least for this period of time, has little or no effect on the germination 
of the statoblasts. This, in part, might explain the world-wide, though 
spotty, distribution of the organisms as it would be possible for statoblasts 
to be carried without damage on ships or migratory birds that moved from 
freshwater to salt water and back againo 
Future experiments should take into account the photoperiod present 
during the maturation of the statoblasts within the parent colony as this 
study indicates that the previous history of the statoblast is important. 
Experiments by Rogick (1935, 1938) have explored the length of time required 
for maturation. Experiments,such as these could be elaborated and extended 
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to include the factors of temperature, light and desiccation. The effect 
of complete dark on the developing polypide requires further study as does 
the effect of sodium hypochlorite and other chemicals. This study has re-
vealed that photoperiod responses exist and the phenomena involved should 
have biochemical implications. 
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Table l 
nlean days to germination of 0-13 statoblasts. Experiment l. 
::>tatoblast Photoperiods 
Treatments 8 Hr 12 Hr 24 Hr Control Total 
m 28.0 27.l 28.0 19.8 102.9 
N 26.8 26.8 28.0 21.0 102.6 
0 28.0 28.D 28.0 22.2 106.2 
p 14.9 14.9 26.0 1406 70.4 
Q 8.7 1.0 26.0 9.1 50.8 
R 16.0 26.7 28.D 17.4 88.1 
Total 122.4 130.5 164.0 104.l 
Table 2 
ANOV summary table for the main effects of the tr2atments of the statoblasts 
(A), the Photoperiods (8) and the Interaction of the two. Experiment l. 
ANOV Summary Table 
Source of Variation df ms f 
A {Statoblasts) 5 1225.93 42.0l* 
8 (Photoperiod) 3 1046.98 35.88* 
A x B 15 157.33 5.39* 
Error 216 29.18 
*F 095 (5,216) = 2.25 *r.95 (3,216) = 2.64 *r. 95 (15, 216) = 1. 71 
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Table 3 
Simple effects of Photoperiod at the different Statoblast Conditions. 
ANDV Summary Table 
Source of Variation df ms f 
8 at al (Photoperiods at Statoblast m) 3 157.82 5.41* 
8 at a2 (Photoperiods at Statoblast N) 3 99.30 ~.40* 
8 at a3 (Photoperiods at Statoblast 0) 3 84.10 2.88* 
8 at a4 (Photoperiods at Statoblast P) 3 313.BO 10.75* 
8 at a5 {Photoperiods at Stato~last Q) 3 794.47 27.23* 
8 at a6 (Photoperiods at Statoblast R) 3 384.16 13.16* 
Within Cell 216 29.18 
*f.95(3,216) = 2.64 
Table 4 
Simple effects of Statoblasts at the different Photoperiods. 
ANOV Summary Table 
Source of Variation df MS f 
A at bl (Statoblasts at 8 Hr photoperiod) 5 685.96 23.50* 
A at b2 (Statoblasts at 12 Hr Photoperiod) 5 764.35 26.19* 
A at b3 (Statoblasts at 24 Hr photoperiod) 5 1Do67 .36 
A at b4 (Statoblasts at the Control) 5 236.95 8.12* 
Within Cell 216 29.18 
*t.95(5,216) = 2.25 
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Table 5 
Newman-Keuls tests for 0-13 statoblasts. Experiment l• 
Ordered means for: Results* 
Statoblasts fl1-R at Q p R N m 0 
• Q 
.LB. N fl1 0 8 Hr Photoperiod 8.7 14.9 16.0 26.8 28.0 28.0 
Statoblasts m-R q p R N M 0 Q p R N rn 0 
12 Hr Photoperiod 7.0 14.9 26.7 26.,8 27.1 28.0 
Statoblasts m-R at Q p R m N 0 Q p R rn N 0 
the Control 9.1 14.6 17.4 19.8 21.0 22.2 
*Those conditions joined by a common line do not differ significantly from 
each other 
Table 6 
Newrnan-Keuls tests for 0-13 statoblasts. Experiment l. 
Ordered means for: Results* 
Photoperiod at Control 12 Hr 8 Hr 24 Hr 
Control 12 Hr 8 Hr 24 Hr 
Statoblast M 19.8 27.l 28.0 28.0 
Photoperiod at Control 8 Hr 12 Hr 24 Hr 
Control 8 Hr 12 Hr 24 Hr 
Statoblast N 21.0 26.B 26.8 2s.o 
Photoperiod at Lontrol 8 Hr 12 Hr 24 Hr 
t..ontrol 8 Hr 12 Hr 24 Hr 
Statoblast 0 22.2 28.0 28.0 2s.o 
Photoperiod at Control 8 Mr 12 Hr 24 Hr 
Control 8 Hr 12 Hr 24 Hr Statoblast P 14.6 14.9 14.9 26.0 
Photoperiod at 12 Hr 8 Hr Control 24 Hr 
12 Hr 8 Hr Control 24 Hr Statoblast Q 1.0 a.1 9ol 26.0 
Photoperiod at 8 Hr Control 12 Hr 24 Hr 
8 Hr Control 12 Hr 24 Hr Statoblast R 16.0 17 0 4 26.7 28.0 
*Those conditions joined by a common line do not differ significantly from 
each other. 
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Table 7 
mean days to germination of 0-13 statoblasts. Experiment 2. 
Statoblast Photoperiods 
Treatments 8 Hr 12 Hr 24 Hr Control Total 
m 16.85 11.42 25.91 9.09 63.27 
N 10.85 17.64 25.08 10.50 64.07 
0 13.08, 18.64 26.38 9.75 67.85 
p 
.15. 73 16064 24.82 13.27 70.46 
Q s.5o 4o92 15.83 7.58 33.83 
R 16.DO 14.92 21.00 18.42 76.34 
Total 78.0l 84018 145.02 68.61 
Table 8 
main effects of the treatment of the statoblasts (A), the photoperiods (8) 
and the interaction of the two. Experiment 2. 
Source of Variation 
A (Statoblasts) 
8 (Photoperiods) 
A x B 
l!lithin Cell 
ANOV Summary Table 
df 
5 
3 
15 
259 
ms 
. 6510 76 
2351084 
86.00 
55.23 
F 
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Table 9 
Newman-Keuls tests for D-13 statoblasts. Experiment 2. 
Ordered means for: Results* 
Q m N 0 p R 
Statoblasts Q JlL.!i 0 p R 
33083 63.27 64.07 67085 70.46 76.34 
Control 8 Hr 12 Hr 24 Hr 
Photoperiods Control 8 Hr 12 Hr 24 Hr 
68.51 78.Dl 84.18 145.02 
*Those conditions joined by a common line do not differ significantly from 
each other. 
Table 10 
Germination of statoblasts put in an 8 hour light and 16 hour dark photoperiod 
after they went through Experiment 2 as the 24 hour light condition. Experiment 
Statoblast Percentage 
Treatments march Germination 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
N 0 0 0 l*D 0 l l 0 l 2 0 6 of 10 = 60.0% 
0 0 2 0 0 0 0 0 0 0 0 2 0 4 of 9 = 44.4%. 
p 0 2 2 l 0 0 0 0 0 0 1 0 6 of 10 = 60.0% 
Q 0 0 0 0 3 0 0 0 0 0 1 0 4 of 4 = 100.0% 
R 0 1 3 2 l 0 0 0 0 0 3 0 10 of 12 = 83.31" 
*All figures represent the number of germinations which occurred on that date. 
3, 
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Table 11 
Germination of 0-13 statoblasts, which had been in total dark since February 
2, when put in constant light and an 8 Hr light photoperiod. Experiment 4. 
Stat. Photo- % 
Treat. period February march Germination 
m 
N 
0 
p 
Q 
R 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
19 20 21 22 23 24 25 26 27 28 29 l 2 3 4 5 6 7 8 9 10 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 l* 
0 0 
0 l 
0 0 
0 0 
0 l 
0 l 
0 0 
0 0 
0 0 
0 0 
0 0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
0 
2 
5 
l 
0 
l 
0 
0 
0 
0 
l 
0 
0 
3 
0 
0 
0 
2 
0 
0 
0 
0 
0 
l 
l 
4 
2 
0 
3 
0 
l 
0 
l 
0 
l 
0 
0 
0 
0 
0 
0 
7 of 7=100 
6 of 7= 86 
6 of 6:100 
4 of 5: 80 
4 of 5= 80 
l of 5= 20 
6 of 6=100 
0 of 6= 0 
l of 4= 25 
l of 4~ 25 
4 of 5= 80 
0 of 5= 0 
*All figures represent the number of germinations which occurred on that date. 
Table 12 
Germination of 0-la statoblasts, which had been in total dark since February 
2, when put in an 8 Hr light photoperiod. Experiment 4. 
Statoblast 
Treatments 
m 
N 
0 
p 
Q 
R 
% 
February march Germination 
26 27 28 29 1 2 3 4 5 6 7 8 9 10 
0 0 0 2*3 l 0 0 2 8 of 12 = 66.6 
0 0 0 5 2 2 0 0 1 10 of 13 = 83.3 
0 0 3 6 0 0 o., 0 0 9 of 10 = 90.D 
0 0 2 2 l l 0 0 0 6 of 7 = 85.7 
0 0 8 0 2 1. 0 0 0 11 of 12 = 91.6 
0 0 3 2 4 l 0 0 0 10 of 12 = 83.3 
*All figures represent the number of germinations which occurred on that date. 
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Table 13 
Germination of 0-13 statoblasts (third set), which had bean in total dark 
since February 2, when put in an 8 Hr light photoperiod. Experiment 4. 
Statoblast % 
Treatments march Germination 
8 9 10 11 12 13 14 15 16 17 18 19 20 21 
m 0 0 2* 6 0 0 0 0 8 of 12 = 66.6 
N 0 0 5 5 0 0 0 0 10 of 12 = 83.3 
0 0 0 6 4 0 0 0 l 11 of 12 = 91.6 
p 0 0 1 0 0 0 0 0 l of 6 = 16.6 
Q 0 0 0 l 0 0 0 0 l of 12 = 8.3 
R 0 0 8 2 0 0 0 0 10 of 12 = 133.3 
*All figures represent the number of germinations which occurred on that date. 
Table 14 
mean days to germination of N-13 statoblasts. Experiment So 
Statoblast Photoperiods 
Treatments 8 Hr 12 Hr 24 Hr Control Total 
m 16.78 16.11 . 29000 24075 86.64 
N 26.60 23.89 29.00 27.42 106.91 
0 16.78 14.67 29.00 27.09 87.54 
p 11. 75 6.33 19070 19.42 57.20 
Q 9o08 4.08 5.oo 16.92 ·3s.oa 
R 4.58 12.27 8.90 17.67 43.42 
Total 85.57 77.35 120.60 133.27 
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Table 15 
main effects of the treatment of the statoblasts (A), the Photoperiods (8) 
and the interaction of the two. Experiment 5. 
ANOV Summary Table 
Source of Variation df' ms f 
A (Statoblasts) 5 2241.49 36.55* 
B (Photoperiods) 3 1346.94 21.96* 
A x B 15 180.47 2.94* 
Within Cell 259 61.33 
*F. 95 (5,259) = 2.25 *F. 95 (3,259) = 2.64 ; *F. 95 (15,259) = 1. 71 
Table 16 
Simple effects of statoblasts at the different photoperiods. Experiment 5. 
ANOV Summary Table 
Source of Variation df rns F 
A at bl (Statoblasts at 8 Hr photoperiod) 5 648.40 10.57* 
A at b2 (Statoblasts at 12 Hr photoperiod) 5 567.BB 9.25* 
A at b3 (Statoblasts at 24 Hr photoperiod) 5 1313.74 21.42* 
A at b4 (Statoblasts at the control) 5 252.86 4.12* 
UJithin Cell 259 61.33 
*F. 95 (5,259) = 2.25 
Table 17 
Simple effects of photoperiod at the different statoblast conditions. 
E.xperiment s. 
ANOV Summary Table 
Source of Variation df ms f' 
8 at al (Photoper iods at statoblast m) 3 437.14 7.12* 
8 at a2 (Photoperiods at statoblast N) 3 50.77 .83 
8 at a3 (Photoperiods at statoblast 0) 3 577.13 9.41* 
8 at a4 tPhotoperiods at statoblast P) 3 .464.40 7.57* 
8 at as {Photoperiods at statoblast Q) 3 380.44 6.20* 
B at a6 (Photoperiods at statoblast R) 3 339.37 s.53* 
Within Cell 61~33 
*r.95 (3,259) = 2.54 
Table 18 
Newman-Keuls tests for N-13 statoblasts. Experiment s. 
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Ordered means for: Results* 
Statoblasts m-R at R Q p m 0 N R Q p m 0 N 
8 Hr photoperiod 4.58 9.o8 11. 75 16.78 16.78 26.60 
Statoblasts M-R at q p R 0 M N Le. R 0 m N 
12 Hr photoperiod 4.oa 6.33 . 12.27 14.67 16.11 23.89 
Statoblasts m-R at Q R p m N 0 !.L..!!. p fil N 0 
24 Hr photoperiod o.oo 8.90 19.70 29.00 29.00 29.00 
Statoblasts m-R at Q R p m 0 N Q R p rtl Q...-1!. 
the control 16.92 17.67 19.42 24.75 27.09 27.42 
*Those conditions joined by a common line do ~at differ significantly from 
each other. 
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Table 19 
Newman-Keuls tests for N-13 statoblasts. Experiment 5. 
Ordered means for: Results* 
Photoperiods at 
statoblast m 
Photoperiods at 
statoblast 0 
Photoperiods at 
statoblast P 
Photoperiods at 
statoblast Q 
Photoperiods at 
statoblast R 
12 Hr B Hr 
16.11 16.78 
12 Hr 8 Hr 
14.67 16.78 
12 Hr 8 Hr 
6.33 11. 75 
12 Hr 
4.08 
24 Hr 
s.oo 
Control 
24.75 
Control 
27.09 
Control 
19.42 
8 Hr 
9.08 
8 Hr 
4.58 
24 Hr 12 Hr 
8.90 12.27 
24 Hr 
29.00 
24 Hr 
29.00 
24 Hr 
19.70 
Control 
16.92 
Control 
17.67 
12 Hr 8 Hr Control 24 Hr 
12 Hr 8 Hr Control 24 Hr 
12 Hr 8 Hr · Control 24 Hr 
12 Hr 24 Hr 8 Hr Control 
8 Hr 24 Hr 12 Hr Control 
*Those conditions joined by a common line do not differ significantly from 
·each other. 
Table 20 
Germination of N-13 statoblasts (first set), which had been in total dark since 
February 10, when put in constant liggt and an 8 hour light photoper±od. 
Experiment 6. 
Stat. 
Treat. 
M 
N 
0 
p 
Q 
Photo-
per iod 
a Hr 
24 H:t; 
8 Hr 
24 Hr 
B Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
21 22 23 24 25 26 27 28 29 l 2 3 4 5 6 7 8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 2* 
0 0 
0 0 
0 0 
0 0 
0 0 
0 6 
0 0 
0 3 
2 0 
0 
0 
l 
0 
0 
0 
0 
0 
0 
1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 . 0 
0 0 
0 0 
l 0 
0 
0 
0 
0 
l 
0 
0 
0 
0 
0 
% 
Germination 
2 of 6 = 33.3 
0 df 6 = 0 
l of 6 = 25.0 
0 of 3 = 0 
l of 5 = 20.0 
6 of 3 = 0 
6 of 7 = 85.7 
0 of 5 = 0 
3 of 4 = 75.0 
4 of 4= 100.0 
*All figures represent the number of germinations which occurred on that date. 
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Table 21 
Germination of N-13 statoblasts (second set), which had been in total dark 
since February 10, when put in an 8 Hr light photoperiod. Experiment 6. 
Statoblast % 
Treatments March Germination 
8 9 10 11 12 13 14 15 16 17 18 19 20 21 
m 0 0 u 2.a: 2 0 0 0 4 of 12 = 33.3 
N 0 l l l 0 0 0 0 3 of 12 = 25.0 
0 0 0 0 2 l 0 l 0 4 of 11 = 36.3 
p 0 2 4 l 0 0 0 0 7 of 8 = 87.5 
Q 0 0 3 0 l 0 a 0 4 of 5 = ao.o 
R 0 0 3 3 0 0 l 0 7 of 9 = 77.7 
*All figures represent the number of germinations which occurred on that date. 
Table 22 
mean days to germination of A-1 statoblasts. Experiment 7. 
Statoblast Photoperiods 
Treatments 8 Hr 12 Hr 24 Hr Control Total 
m 29.00 26.40 29.00 29.00 113.40 
N 22.so 26.64 29.00 26.00 104.14 
0 29.00 27.20 29.00 29.00 114020 
p 17.08 26.42 29.00 29000 101.50 
Q 19.91 17.58 29.00 29000 95.49 
A 13.58 21.75 23.23 17.64 76.20 
Total 131.07 145.99 168.23 159.64 
34 
Table 23 
Main effects of the treatment of statoblasts (A), the photoperiod (8) and the 
interaction of the two. Experiment 7. 
ANOV Summary Table 
Source of Variation df ms f 
A {statoblasts) 5 476.ll 9.71* 
B (photoperiods) 3 484.17 9.87* 
A x B 15 12.40 .25 
U/ithin Cell ~41 49.03 
Table 24 
Newman-Keuls tests f6r A-1 statoblasts. Experiment 7. 
Ordered means for: Results* 
Statoblasts R Q P N m 0 
76.20 95.49 101.50 104.14 113.40 114.20 
Photoperiods 8 Hr 12 Hr Control 
131.07 145.99 159.64 
24 Hr 
168.25 8 Hr 12 Hr Control 24 Hr 
* Those conditions joined by a common line do not differ significantly from 
each other. 
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Table 25. 
Germination of A-1 statoblasts (first set), which had been in total dark since 
February 10, when put in constant light and an 8 Hr light photoperiod. Experiment a. 
Stat. 
Treat. 
m 
N 
a 
p 
Q 
R 
Photo-
per iod 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
8 Hr 
24 Hr 
February march 
21 22 23 24 25 26 27 28 29 l 2 3 4 5 6 7 8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0 0 
0 0 
0 0 
0 0 
o a 
0 1 
0 0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
3* 
0 
2 
0 
5 
0 
0 0 
0 0 
a a 
0 0 
0 0 
a a 
0 0 
0 0 
0 
0 
0 
0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
l 
0 
0 
0 
0 
0 
% 
Germination 
0 of 4 
0 of 6 
0 of 6 
a of 5 
0 of 6 
0 of 5 
4 of 6 = 66.6 
0 of 5 
3 of 6 = 50.D 
0 of 6 
5 of 6 = 83.3 
0 of 6 
* All figures represent the number of germinations which occurred on that date. 
Table 26 
Germination of A-1 statoblasts {second set), which had been in total dark since 
February 10, when put in an 8 Hr light photoperiod. Experiment a. 
Statoblast 
Treatments 
m 
N 
0 
p 
a 
R 
March 
8 9 10 11 12 13 14 15 16 17 18 19 20 21 
0 0 0 0 a o 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
a . a 0 0 0 0 0 0 
0 l 0 l a o 2 0 
0 l 0 0 0 0 0 0 
% 
Germination 
0 of 12 
l of 11 = 9.l 
0 of 12 
0 of 12 
4 of 12 = 33.3 
l of 12 = B.3 
*All figures represent the number of germinations. which occurred on that date. 
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Table 27 
Mean days to germination of 0·13 statoblasts treated with 
sodium hypochlorite. Experiment 9. 
Photoperiods 
8 Hr 12 Hr 24 Hr Total 
Control 16.85 16.75 25.oo 58.60 
s.26% sodium 5.oo 6.60 14.65 26.25 hypochlorite 
2.63% sodium hypochlorita 4.50 7.20 21.60 33.30 
Total 26.35 30.55 61.25 
Table 28 
main effects for the sodium hypochlorite percentages (A), the 
photoperiods (B) and the interaction between the two. Experiment 9. 
ANOV Summary Table 
Source of Variation df ms f 
A (Sodium hypochlorite 2 1286.16 42.21* 
percentages) 
8 (Photoperiod) 2 1613.44 52.95* 
A x B 4 126.66 4.16* 
Within cell 171 30.46 
*f 95(2,171) ::: 3.os ; *f .95(4,171) ::: 2.43 
. . . 
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Table 29 
Simple effects of sodium hypochlorite at different photoperiods. Experiment 9. 
· ANOV Summary Table 
Source of Variation :df ms f' 
A at bl (Sodium hypochlorite at 8 Hr photoperiod) 2 977.32 32.08* 
A at b2 (Sodium hypochlorite at 12 Hr photoperiod) 2 648.62 21.29* 
A ·at b3 (Sodium hypochlorite at 24 Hr photoperiod) 2 556.67 18.27* 
Within Cell 171 30.46 
*f'.95 (2,111) = 3.os 
Table 30 
Simple effects of photo~eriod at sodium hypochlorlte percentages. Experiment 9. 
ANOV Summary Table 
Source of Variation df ms 
8 at al (Photoperiods at Control) 2 448.32 14.72+ 
8 at a2 (Photoperiods at 
I 
5.26% sodium hypochlorite) 2 534.95 17.56* 
8 at a3 (Photoperiods at 2.63% sodium hypochlorite) 2 1690.20 55.48* 
Within Cell 171 30.46 
*f'.95(2,171) = 3.05 
Table 31 
Newman-Keuls tests for sodium hypochlorite percentages. Experiment 9. 
Ordered means for: Results* 
Sodium hypochlorite at 0 2.63% 5.26% Control 
8 Hr photoperiod 4.50 5.oo 16.85 2.63~ 5.26~ Control 
Sodium hypochlorite at 5.26% 2.63% Control 5.26~ 2.63~ Control 
12 Hr photoperiod 6.60 1.20 16.75 
Sodium hypochlorite at 5.26% 2.63% Control 
·14.65 21.60 2s.'oo s.26% 2.63~ Control 24 Hr photoperiod 
*Those conditions joined by a common line do not differ significantly from 
each other. 
Table 32 
Newman-Keuls tests for photoperiods at sodium hypochlorite percentages. 
Experiment 9. 
Ordered Means for: 
Photoperiods at 
the control 
Photoperiods at 5.26% 
sodium hypochlorite 
Photoperiods at 2.63% 
sodium hypochlorite 
12 Hr 
16.75 
8 Hr 
5.oo 
8 Hr 
4.50 
B Hr 
16.85 
12 Hr 
6.60 
12 Hr 
7.20 
24 Hr 
25.00 
24 Hr 
14.65 
24 Hr 
21.60 
Results* 
12 Hr 8 Hr 24 Hr 
8 Hr 12 Hr 24 Hr 
8 Hr 12 Hr 24 Hr 
*Those conditions joined by a common line do not differ significantly 
from each other. 
Table 33 
Simple analysis of variance for 5.26% sodium hypochlorite and three 
photoperiods. Exp~riment 10 • 
• 
ANOV Summary Table 
Source of Variation df ms f" 
Between photoperiods 2 698.50 13.58 * 
Within photopariods 57 51.45 
*f".95(2,57) :d 3.16 
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Table 34 
Germination of statoblasts in freshwater after they had been in salt water for varying periods of 
time. Experiment 11. 
Date stat. Photo- % 
taken out of January 
sea water periods l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 Germination 
8 Hr 2* l 2 1 6 of 10 = 60% 
Dec. 28 12 Hr 4 2 l 2 9 of 10 = 90 
24 Hr 
- l l 2 of 10 = 20 
B Hr 5 l 2 8 of 9 = 89 
Dec. 30 12 Hr 5 l 6 of 9 = 67 
24 Hr 1 l l 3 of 10 = 30 
8 Hr 7 1 8 of 10 = 80 
Jan. l 12 Hr 6 2 l 1 10 of 11 = 91 
24 Hr 3 3 of 10 = 30 
8 Hr 1 2 l 1 5 of 10 = 50 
Jan. 3 12 Hr 3 1 2 2 1 9 of 10 = 90 
24 Hr l 1 of 11 = 9 
8 Hr 4 3 1 8 of 10 = 80 
Jan. 6 12 Hr 1 1 2 4 of 10 = 40 
24 Hr l l 2 of 10 = 20 
Table 34 (cont.) 
Date stat. Photo- % 
taken out of Periods January Germination 
sea water 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 
B Hr 1 6 1 1 1 10 of 11 = 91 
Jan. 7 12 Hr 7 l 8 of 10 = 80 
24 Hr 0 of 10 = 0 
8 Hr 2 3 l l 7 of 10 = 70 
Jan. 9 12 Hr 3 3 l 2 9 of 10'= 90 
24 Hr l l of 10 = 10 
8 Hr l l l 2 2 7 of 10 = 70 
Jan. 11 12 Hr 5 5 of 10 = 50 
24 Hr 0 of 10 = 0 
8 Hr 2 2 1 5 of 10 = 50 
Jan9l4 12 Hr 0 of 10 = 0 
24 Hr 0 of 10 = 0 
f'ebruary March 
18 19 20 21 22 23 24 25 26 27 28 29 l 2 3 4 5 
B Hr 3 1 l 5 of 10 = 50 
f eb. 2 12 Hr 2 3 l 1 l 8 of 9 = 89 
24 Hr 0 of 10 = 0 
*All figures represent the number of germinations which occurred on that date. 
~ 
0 
Table 35 
Germination of statoblasts {second set) in freshwater after they had been in salt water for varying 
periods of time. Experiment 11. 
Date stat. Photo- % 
taken out of periods February March Germination 
sea water 18 19 20 21 22 23 24 25 26 27 28 29 l 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 
8 Hr 2* 2 1 1 1 1 1 .9 of 10= 90 
Feb. 13 12 Hr 2 4 6 of 10= 60 
24 Hr 0 of 10= 0 
8 Hr 3 3 1 l l 9 of 10= 90 
Feb.' 16 12 Hr 1 1 2 1 l 4 10 of 10:100 
24 Hr 0 of 10= 0 
8 Hr l 2 2 2 2 l 1 11 of 11:100 
Feb. 18 12 Hr 2 2 4 8 of 10= 80 
24 Hr 0 of 10= 0 
8 Hr l 2 4 1 2 10 of 10:100 
Feb. 25 12 Hr 4 4 8 of 10= 80 
24 Hr 1 1 of 10= 10 
8 Hr 4 1 1 1 7 of 10= 70 
mar. 3 12 Hr 1 2 3 of 10= 30 
24 Hr 0 of 10= 0 
*All figures represent the number of germinations which occurred on that date. 
Table 36 
Germination of statoblasts in different light wavelength bands. Experiment 12. 
Wavelength First Set Sec. Set Third Set Intensity Color 
Bands* N-13 0-13 0-13 A-1 N-13 in f t-c 
Red 6200-7000 A 12 of 15 a of 15 0 of 15 11 
Orange 5500-7000 A 96 of 107 0 of 20 14 of 15 10 of 15 0 of 15 20 
Vallow 5300-7000 A 83 of 98 0 of 20 15 of 15 6 of 15 0 of 15 28 
Green 4900-6800 A 87 of 100 0 of 20 15 of 15 10 of 15 0 of 15 a 
Blue 4200-6200 A 56 of 86 0 of 20 1.2 
Blue 4200-5200 A 45 of 99 0 of 20 0 of 15 3 of 15 0 of 15 .6 
*Approximate width 
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figure 1. Profile of the mean of statoblast germination at 
different photoperiods. The symbols are: m- dry stat-
oblasts; N- frozen dry statoblasts; o-_cold dry stato-
blasts; P- frozen wet statoblasts; Q- cold wet stato-
blasts; R- wet statoblasts; 8 Hr• 8 hour light, 16 
hour dark photoperiod; 12 Hr- 12 hour light, 12 hour 
dark photoperiod; 24 Hr- 24 hour light photoperiod; 
Control- natural dark-light (day-night) conditions. 
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Figure 2 •. Profile of the mean of statoblast germination at the 
different treatments. Symbols the same as in Figure l. 
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figure 3. Profile of the mean of statoblast germination at 
different photoperiods. Symbols· the same as in 
Figure 1. 
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f igura 4~ Profile of the mean of statoblast germination at the 
different treatments. Symbols the same as in Figure 
1. 
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Figure s. Profile of the mean of statoblast germination at 
different photoperiods. Symbols the same as in Figure 
1. 
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figure 6. Profile of the mean of statoblast germination at the 
different treatment conditions. Symbols the same as in 
figure l. 
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figure 7. Profile of the mean of statoblast germination at 
different photoperiods. The symbols are the same as for 
figure l. 
Cell 
Means 
Figure 7. 
30 
25 
20 
15 
10 
. 
/ I ·-"' - . 
·-· ' / /' . ' 
. . / I 
--;/ .. ~· 
/ / "....J 
/ 
./ 
8 Hr. 12 Hr. 24 Hr. 
Photoperiods 
Control 
50 
figure a. Profile of the mean of statoblast germination of 
the different treatments. Symbols the same as for 
figure 1. 
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figure 9. Profile of the mean of germination of sodium hypo-
chlori te treated statoblasts at different photoperiods. 
S.26% NaClO = soaked in 5.26% sodium hypochlorite for 
30 seconds; 2.63% NaClO = soaked in 2.63% sodium 
hypochlorite for 30 seconds; 0% NaClO = no treatment 
with sodium hypochlorite. 
Figure 10. Profile of the mean of statoblast germination at 
different sodium hypochlorite (NaClO) percentages. 
Symbols the same as for figure 9. 
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tigure 11. Profile of the mean of germination of sodium 
hypochlorite treated statoblasts at different photo-
periods. Symbols the same as for tigure 9. 
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